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Introduction
Onion (Allium cepa L.) is a vegetable that is widely consumed due to its flavoring and health-promoting properties. Onions have many possible health benefits including reducing the risk of obesity, heart disease, and cancer. Onion bulb is a rich source of minerals like phosphorus, calcium, magnesium, iron, manganese and carbohydrates. It also contains protein, Vitamin C, Vitamin B6, and antioxidants (Ware, 2017) .
According to the statistics, Turkey's bulb onion production is 2131513 ton in 576918 ha area (Anonymous, 2017) .
Healthy life and environmental consciousness are important today. In this case it caused to increase on natural feeding. Using of chemical matter was decreased and natural productions get importance. But soil fertility is important in this case. Organic matter improves soil's physical, chemical, biological properties and is also effect the availability of nutrient. But high level organic material in soils especially in dry conditions may be caused unable effects and also it can be create organo-mineral complex and it reduced the availability of some mineral (Sezen, 1995) . Animal fertilizers are major source of organic matter for soil. Boyhan and Hill (2008) found that fertilizer requirements were higher with organic fertilizer sources compared with conventional fertilizers presumably because nutrients were less available in organic compounds due to slow mineralization rates.
Materials and methods
The study was carried out in experimental area of the Ödemiş Vocational School, at the Ege University, in İzmir (38°16'N, 27°59'E) during the 2017 year. The experimental designs were split plot with three replications. Before sowing of lettuce, the chicken manure were applied to soil at the rates of 0 -20 -40 -60 t ha -1 and also recommended dose of NPK (150:100:150 kg ha -1 ). Five different treatments with control and three replications were conducted in 15 plots. Lolla Rossa lettuce variety was sown and harvested at the end of vegetation. After harvesting the lettuce plant, onion varieties was sown in order to determine the residual effect of chicken manure and chemical fertilizer in field conditions. No nutrient addition was made for onion. In this study, during the growth period, weeds were removed by hand hoeing and irrigation was done on a regular basis.
Eight onion varieties called 14-16, Burgaz, Karbeyazı, Naz, NWG, Pewana, Seyhan, Şampiyon were used. Allium cepa L. was planted in each plot with 30 cm between rows and 15 cm above the rows. Total plot length is 11.5 m and plot width is 6.2 m.
The composition of chicken manure that residual effect investigated was analyzed according to Kacar (1995) and is presented in Table 1 . Soil samples (0-30 cm) were collected from the individual experimental plots (15 samples) at the beginning of onion vegetation. The soil sample was air dried, ground, and passed through 2 mm sieve for the determination of chemical parameters. pH (Jackson, 1967) , total soluble salt (Anonymous, 1951) , CaCO3 (Kacar, 1995) , organic matter content (Reuterberg and Kremkurs, 1951) were determined in the soil. Total N was also analyzed according to Bremner (1965) , the available K + , was determined after extracting with 1 N NH4OAc by flame photometer (Atalay et al., 1986 ) and available P was measured by colorimeter (Olsen et al., 1954) .
At the end of the vegetation, the plants were harvested. Average bulb head weight, bulb height, bulb width and flesh thickness, number of storage leaf, number of shoot tip, and number of dried leaf were determined as growth and yield parameters.
Ten randomly selected plants were harvested from each plot (avoiding side effect) to record the data on data set for all characters. Bulb length and diameter refers to the height of the bulb and the average width at the widest point in the middle portion of the mature bulb measured using vernier caliper. Average bulb weight computed by weighing ten bulbs together and calculating the average.
Total bulb yield was computed based on the weight of matured bulbs yield per plot and converted in to hectare base and expressed in tones. Marketable bulb yield was determined after discarding bulbs smaller than 3 cm in diameter, splitted, thick necked, rotten and discolored. Split bulbs percentage was determined by counting the number of split bulbs per plot and expressed in percentage in reference to total number of normal bulbs per plot.
The collected data on various parameters were statistically analyzed. Analysis of variance was computed and LSD was used to compare means. Trial statistical evaluation result of data was done using software package TARIST (Açikgöz et al., 1993).
Results and discussion

Soil properties
The physical and chemical properties of soils before onion sowing are presented in Tables 2 and 3 . pH, organic matter, lime values in the soil did not show any statistical difference between applications at the beginning of vegetation. On the contrary, the salt, N, P, Na, Fe content of the soil was significantly affected by the applications. The highest values were analyzed in the parcels which the chicken manure was applied as 60 t ha -1 . Before onion sowing, field soil properties are neutral (6.6-7.3), humus (< 1%) and lime (0-2.5) poor. When the productivity status of the soil is investigated, N is moderate (0.05-0.1%); K (< 150 ppm), Ca (715-1430 ppm) poor; rich in P (3.26 ppm); Mg (large 114 ppm) is good; Fe (large 4.5 ppm); Zn (large 1 ppm), Mn (large 1 ppm), Cu (large 0.2 ppm) is determined to be sufficient according to Güneş et al. (2000) .
Table 2. Some chemical properties of field trial soils at the beginning of onion vegetation
Onion yield and yield characteristics
Residue effect of chicken manure on yield and some quality criteria of onion as second crop after the lettuce production are given in Table 4 .
In the field condition, the results showed significant differences in yield amongst treatments (p < 0.01) ( Table 4 ). Highest yields (46.31 t ha -1 ) were obtained in the parcels which the chicken manure was applied as 60 t ha -1 . This application increased yield by 44% compared to the control plots. But there was no statistically significant difference in yield between mineral fertilizer and 60 t ha -1 of chicken manure application. Similarly Rumpel (1998) 2018) found that animal manure applications increased onion yield. Organic manures activate many species of living organisms which release phytohormones and may stimulate the plant growth and absorption of nutrients (Arisha et al., 2003) . Organic manures improved the water holding capacity of soil and provide nutrients for a long duration due to less leaching of nutrients and increase efficiency (Carol et al., 1999) . Mahala et al. (2018) reported that the increased yield and yield parameters with poultry manure might be because of rapid availability and utilization of nitrogen for various internal plant processes for carbohydrates production. Later on these carbohydrates may undergo hydrolysis and get converted into reproductive sugars which ultimately helped in increasing yield. (2017), explained that rice grain yield were significantly affected by the residual effect of manures and Inorganic fertilizer to okra, different our results, Abdelrezzag (2002) reported that chicken manure tend to reduce onion yield for all levels in comperation with fertilizer and control.
In the study, the highest yield was observed Burgaz variety (p < 0.01) ( Table 5 ). Highest yield after Burgaz obtained with Şampiyon variety. The differences in yield among varieties can be caused by differences in genetic characteristics of varieties (Khan et al., 2011) .
The interaction between onion cultivars and treatment was found statistically significant on yield. Maximum yield was obtained in Burgaz variety with the 60 t ha -1 of chicken manure application as 79.87 t ha -1 . Hasan et al. (2018) reported similar results in their studies.
Bulb weight
Treatments, variety and the interaction between onion cultivars and treatment affected bulb weight of onion significantly (p < 0.01). Highest values (138 g) were obtained in the parcels which the chicken manure was applied as 60 t ha -1 in the field ( Table 4) . This application increased weight of onion by 44% compared to the control plots. But there was no statistically significant difference in bulb weight between mineral fertilizer and 60 t ha -1 of chicken manure application. Similarly, Yohannes et al. (2013) reported that farmyard manure and nitrogen fertilizer increased bulb weight. Organic fertilizers provide nutrients to the plants by decomposing and increase growth and yield. Manures improved the soil structure, fertile and availability of nutrient to the plant. Better nutrition of the plant; increase the cell division of plant tissues and the rate of photosynthesis. This is reflected in product growth and the bulb weight (Ewais et al., 2010) .
Bulb weights of Burgaz variety (195.2 g) were higher than the others onion variety significantly ( Table 5 ).
The interaction between onion cultivars and treatment for bulb weight was found statistically significant The highest bulb weights was obtained in Burgaz variety with mineral fertilizer as 268.7 g in the field condition. 
Bulb width
The residual effect of chicken manure and mineral NPK applications on onion bulb width not found significant (Table 4) . Similarly, Yohannes et al. (2013) and Mekonnen et al. (2017) reported that farmyard manure did not affect bulb length of onion in their work.
The highest bulb width (5.8 cm) was observed Burgaz variety (p < 0.01) followed by the bulb width (5.1 cm) in Şampiyon variety ( Table 5 ). The interaction between onion cultivars and treatment for bulb width was statistically important. Maximum bulb was obtained in Burgaz variety with the mineral NPK application as 6.60 cm.
The differences in the responses to the applications of onion varieties may be genetic variation and also depending on the adoptability of variety in specific environment (Shah et al., 2012; Ali et al., 2018) .
Bulb height
Onion bulb height was significantly (p < 0.01) affected by the residual effect of chicken manure and mineral NPK applications ( Table 4 ). The highest value (7.2 cm) was determined in mineral NPK application and followed bulb height (6.9 cm) by the application of chicken manure as 20 t ha -1 . Similarly, Yohannes et al. (2013) reported that application of FYM at a rate of 45 ton ha -1 gave the highest mean bulb diameter (5.99 cm). Consistent with the results Metwally and Bary (1999) suggested that the poultry manure improve the bulb growth by enhancing the soil properties and overcome the leaching of nutrients from the root zone. As different Mekonnen et al. (2017) reported that organic manure did not significantly influence bulb length.
In the study, bulb height of Burgaz variety (7.9 cm) was reported higher than other varieties (p < 0.01) ( Table 5 ). The interaction between onion cultivars and treatment for bulb height was found non-significant.
Number of storage leaf
According to statistical analyzes, number of storage leaf was not affected from the treatments. But these characteristics have changed significantly in relation to the varieties http://www.aloki.hu • (Tables 4 and 5) . Highest value was obtained in Burgaz variety (7.4 cm) followed Şampiyon variety (6.9) ( Table 5 ). However, there was no statistically significant difference between Burgaz and Şampiyon variety. The interaction between onion cultivars and treatment had a significant effect on the number of storage leaf (p < 0.01). The number of storage leaf was higher in the application of mineral fertilizer and Burgaz variety.
Number of shoot tip
The results presented in (Tables 4 and 5) showed that treatment and onion variety had significantly affected number of shoot tip of onion, where the interaction had also significantly affected. The highest number of shoot tip (1.5) was observed with the application of chicken manure at the rate of 60 t ha -1 . While the lowest numbers of shoot tip (1.2) was observed in mineral NPK aplication. Among the onion variety highest number of shoot tip was recorded in variety 14-16 and Perwana.
Maximum number of shoot tip was obtained in 14-16 varieties with the 60 t ha -1 of chicken manure application as 20 t ha -1 .
Number of dried leaf
Treatments, variety and the interaction between onion cultivars and treatment affected number of dried leaf of onion significantly (p < 0.01) (Tables 4 and 5). Highest value (3.2) was obtained in the parcels which the chicken manure was applied as 60 t ha -1 in the field. Number of dried leaf of Burgaz variety (4.7) were higher than the others onion variety significantly ( Table 5 ). The highest number of dried leaf was obtained in Burgaz variety with mineral fertilizer as 6.2.
Conclusion
As a result it was found that residual effect of chicken manures and onion varieties as second crop significantly affected the yield and bulb production in the field condition. Residual of chicken manure increased yield, bulb weight, bulb height, number of dry shell, number of shoots of onion varieties. The highest results were obtained especially with 60 t ha -1 of chicken manure application in the field condition. The onion varieties Burgaz gave more response to the organic manure as compare with other onion varieties in yield, bulb weight, bulb height, bulb width, number of storage leaf and number of dried leaf.
The interaction of chicken manure and onion cultivar also affected the yield of onion. The best yield was shown by Burgaz cultivar under 60 t ha -1 chicken manure treatment, thus this method is the most suitable for onion production.
In today's world, where healthy life and environmental consciousness is gaining importance, it should be aimed to increase the conscious use of natural organic fertilizers.
